Two Gram-stain-negative bacterial strains, T and SAP-36, were isolated from sap drawn from the Acer pictum from Mount Halla in Jeju, Republic of Korea. The organisms were strictly aerobic, non-sporulating, motile rods and showed growth at 10-30 C, pH 7-8 and with 0-2 % NaCl. The major isoprenoid quinone was Q-8. The predominant fatty acids were C 16 : 0 , cyclo-C 17 : 0 , summed feature 3 and C 18 : 0 . The polar lipids contained phosphatidylcholine, phosphatidylethanolamine, phosphatidylglycerol, an unknown aminophosphoglycolipid, an unknown glycolipid, an unknown phospholipid and two unknown lipids. The DNA G+C content was 64.4 mol%. -3]. During an investigation of culturable bacteria in tree sap, strains SAP-32 T and SAP-36 were isolated from sap drawn from Acer pictum Thunb. from Mount Halla in Jeju, Republic of Korea. For bacterial isolation, the standard dilution plating technique was applied on starch-casein agar [4] as the isolation medium. Colonies were picked and streaked on ISP 2 agar [5] several times to obtain pure cultures. The isolates were maintained in 20 % (v/v) glycerol solutions at À80 C and as lyophilized cells. The aim of this study is to describe the taxonomic status of these isolates by polyphasic investigation and to propose a novel species of the genus Pigmentiphaga, Pigmentiphaga aceris sp. nov.
The genus Pigmentiphaga was proposed by Blümel et al. [1] , with Pigmentiphaga kullae as the type species and phylogenetically is part of the family Alcaligenaceae within the Betaproteobacteria, based on the results of 16S rRNA gene sequence studies. Two additional species, Pigmentiphaga daeguensis [2] and Pigmentiphaga litoralis [3] , have been subsequently described. Members of the genus are Gram-negative, facultatively anaerobic, motile or nonmotile, catalase-and oxidase-positive, rod-shaped bacteria and characterized by the presence of Q-8 as the major isoprenoid quinone, phosphatidylethanolamine as the diagnostic polar lipid and DNA G+C contents of 65.5-68.8 mol% [1] [2] [3] . During an investigation of culturable bacteria in tree sap, strains T and SAP-36 were isolated from sap drawn from Acer pictum Thunb. from Mount Halla in Jeju, Republic of Korea. For bacterial isolation, the standard dilution plating technique was applied on starch-casein agar [4] as the isolation medium. Colonies were picked and streaked on ISP 2 agar [5] several times to obtain pure cultures. The isolates were maintained in 20 % (v/v) glycerol solutions at À80 C and as lyophilized cells. The aim of this study is to describe the taxonomic status of these isolates by polyphasic investigation and to propose a novel species of the genus Pigmentiphaga, Pigmentiphaga aceris sp. nov.
Unless otherwise specified, strains SAP-32
T and SAP-36 and the type strains of the species of the genus Pigmentiphaga were grown on nutrient agar (NA; Difco) at 30 C. Growth tests were performed on ISP 2 agar, NA, trypticase soy agar (TSA; Difco) and R2A agar (Difco). Cell morphology and flagellation were observed by electron microscopy with a field emission stereoscan electron microscope with STEM detector (SUPRA 55VP; Carl Zeiss). Cells were incubated on NA at 30 C for 3 days and stained with 2 % uranyl acetate before observation. Colony colour and morphology were determined after incubation for 3 days at 30 C. Gram staining, the presence of catalase and oxidase and anaerobic growth were tested as described by Kang et al. [6] . Growth temperature was tested at 4, 10, 20, 30, 37 and 40 C and recorded after incubation for 3 days (7 days for 20 C or below). Growth at different pH values were examined in nutrient broth (NB; Difco) adjusted to pH 4-10 (at intervals of 1 pH unit) after incubation for 7 days at 28 C with shaking at 170 r.p.m. Buffers [0.5 M citric acid/0.5 M sodium citrate (pH 4-5), 1 M KH 2 PO 4 /1 M NaOH (pH 6-8) and 0.5 M NaHCO 3 /0.5 M Na 2 CO 3 (pH 9-10)] were used for pH adjustment of NB before and after sterilization. Salt tolerance for growth was tested in NB supplemented with 0-9 % NaCl (w/v) at intervals of 1.0 % NaCl and recorded by measuring the OD 600 of culture broth through a spectrophotometer after 3 days of incubation. Other biochemical and physiological properties including enzyme activities, assimilation of various carbohydrates and acid production from various substrates were tested by using the API ZYM, API 20NE and API 50CH systems, respectively, according to the instructions of the manufacturer (bio-M erieux). The phenotypic features, including morphological, biochemical and physiological properties, are given in the species description and in Table 1 .
Genomic DNA isolation, PCR amplification and sequencing of the 16S rRNA gene were performed as described by Seo and Lee [7] . The BLAST search program of NCBI was used to find the phylogenetically close relatives of SAP-32 T and SAP-36. The alignments of the 16S rRNA gene sequences were performed using the CLUSTAL_X program [8] . Phylogenetic analyses were performed using the PHYLIP software [9] , using the neighbour-joining [10] , maximum-parsimony [11] and maximum-likelihood [12] methods. Evolutionary distances for reconstruction of a neighbour-joining tree were calculated using the method of Jukes and Cantor [13] . The robustness of the tree topology was evaluated by bootstrap analysis [14] based on 1000 replicates.
The partial 16S rRNA gene sequences of SAP-32 T and SAP-36 contained 1439 nucleotides and were identical to each other. A phylogenetic tree ( Fig. 1 ) based on 16S rRNA gene sequences indicated that SAP-32 T and SAP-36 formed a distinct cluster with members of the genus Pigmentiphaga within the family Alcaligenaceae, being supported with a high bootstrap value (99 %). The pairwise 16S RNA sequence comparison through the EzTaxon-e server [15] revealed that the novel isolates shared sequence similarities of 97.08 % to P. daeguensis K110 T , 97.01 % to P. kullae K24 T and 96.73 % to P. litoralis JSM 061001 T . Levels of 16S rRNA gene sequence similarity between the isolates and the other representatives of the family Alcaligenaceae were below 96.04 %.
For chromosomal DNA extraction and chemotaxonomic analyses, cells were grown in NB for 3 days at 30 C at 170 r.p.m. The DNA G+C content was analysed by HPLC as described by Mesbah et al. [16] , with chromosomal DNA prepared according to the method of Hopwood et al. [17] . Isoprenoid quinones were analysed by HPLC as described by Kroppenstedt [18] . Polar lipids were extracted according to the method of Minnikin et al. [19] and examined by twodimensional TLC as described by Minnikin et al. [20] . T . All data were obtained from this study, except for polar lipids and DNA G+C contents [1] [2] [3] . All strains were Gram-stain-negative, catalase-and oxidasepositive, non-spore-forming rods. Growth occurred in the presence of 2 % (w/v) NaCl but did not occur at 4 or 42 C in any of the strains. All strains were positive for utilization of malate, alkaline phosphatase, esterase (C4), leucine arylamidase and naphthol-AS-BI-phosphohydrolase. They were negative for lipase (C14), cystine arylamidase, trypsin, a-galactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, b-glucoisdase, N-acetyl-bglucosamidase, a-mannosidase, a-fucosidase, indole production, glucose fermentation, arginine dihydrolase, urease, aesculin degradation, gelatin hydrolysis, b-galactosidase and utilization of D-glucose, D-arabinose, D-mannose, D-mannitol, N-acetyl-D-glucosamine, maltose, gluconate, caprate and phenylacetate. Characteristics are recorded as: +, positive; À, negative; W, weak, APGL, unknown aminophosphoglycolipid; AL, unknown aminolipid; PC, phosphatidylcholine; PE, phosphatidylethanolamine; PG, phosphatidylglycerol; GL, unknown glycolipid; PL, unknown phospholipid; L1-L2, unknown lipids. 
Pigmentiphaga aceris SAP-36 (LT719156)
Candidimonas nitroreducens SC-089 T (FN556191)
Candidimonas humi SC-092 T (FN556192)
Paralcaligenes ureilyticus GR24-5 T (FJ793551)
Pusillimonas noertemannii BN9 T (AY695828)

Pusillimonas soli MJ07 T (GQ241322)
Eoetvoesia caeni PB3-7B T (FJ948170)
Castellaniella defragrans 54Pin T (AJ005447)
Castellaniella caeni Ho-11 T (AB166879)
Paenalcaligenes suwonensis ABC02-12 T (JX217748)
Paenalcaligenes hominis CCUG 53761A T (FN391024)
Alcaligenes faecalis IAM 12369 T (D88008)
Advenella incenata CCUG 45225 T (AM944734)
Advenella faeciporci M-07 T (AB567741)
Brackiella oedipodis LMG 19451 T (AJ277742)
Oligella urethralis CIP 103116 T (AF133538)
Taylorella asinigenitalis UCD-1 T (AF067729) T contained phosphatidylcholine, phosphatidylethanolamine, phosphatidylglycerol, an unknown aminophosphoglycolipid, an unknown glycolipid, an unknown phospholipid and two unknown lipids (Fig. S1 , available in the online Supplementary Material). The DNA G+C contents of SAP-32
Taylorella equigenitalis ATCC 35865 T (X68645)
T and SAP-36 were 64.4 mol%. The cellular fatty acids of SAP-32
T and SAP-36 were represented by large amounts of saturated and unsaturated fatty acids along with small amounts of 2-and 3-hydroxy fatty acids; the major fatty acids of strain SAP-32 T were C 16 : 0 (28.1 %), cyclo-C 17 : 0 (13.1 %), summed feature 3 (12.5 %) and C 18 : 0 (10.9 %). The fatty acid profiles of P. daeguensis KCTC 12838 T , P. kullae KCTC 22392 T and P. litoralis KCTC 22165
T , which were analyzed in this study, were similar to those of the novel isolates ( Table 2 ). Some of the major fatty acids of the type strains of the genus Pigmentiphaga, which have been previously described by other workers [2, 3] , were present in small amounts in this study. The fatty acid cyclo-C 19 : 0 !8c, which was a major fatty acid of P. daeguensis KCTC 12838 T and P. kullae KCTC 22392 T [2] , was detected as small amounts (<6.6 %) and absent in the novel isolates and P. litoralis KCTC 22165 T in this study. Also, the fatty acid C 18 : 1 !7c, which has been described as a major fatty acid of P. litoralis KCTC 22165
T [3] , was present as a minor component in this study. These fatty acids seem to be variable depending on the species and conditions of culture and analysis.
DNA-DNA hybridization study between the two novel isolates was carried out in order to determine if these represent a single species. DNA-DNA relatedness between SAP-32 T and SAP-36 was 77 % (88 % using a DNA probe prepared from SAP-36), higher than the cut-off value (70 %) recommended for species delineation [21] , revealing that both isolates constitutes members of a single species. In addition to phylogenetic distinctiveness, SAP-32
T and SAP-36 were clearly distinguished from the three type strains of species of the genus Pigmentiphaga by non-growth at 37 C and 3 % (w/v) NaCl, utilization of adipate and the presence of phosphatidylcholine, an unknown aminophosphoglycolipid and an unknown glycolipid in the polar lipid profile along with differences in DNA G+C contents. Differential characteristics of the novel isolates from the type strains of species of the genus Pigmentiphaga are given in Table 1 .
On the basis of physiological and chemotaxonomic data as well as phylogenetic distinctness, SAP-32 T and SAP-36 constitute a nucleus of a novel species of the genus Pigmentiphaga, for which the name Pigmentiphaga aceris sp. nov. is proposed.
DESCRIPTION OF PIGMENTIPHAGA ACERIS SP. NOV.
Pigmentiphaga aceris (a¢ce.ris. L. gen. n. aceris of acer, isolated from Acer pictum Thunb.).
Cells are Gram-stain-negative, strictly aerobic, non-sporeforming rods (0.8-0.9Â1.6-2.3 µm) ( The type strain SAP-32 T (=KCTC 52619 T =DSM 104039 T ) was isolated from sap drawn from the Acer pictum Thunb. at Mount Halla in Jeju, Republic of Korea, as was strain SAP-36 (=KCTC 52620=DSM 104072). The DNA G+C content of the type stain is 64.4 mol%.
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